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OVERVIEW

. Radiative transfer model

e Simplified L-Band MIMICS model

o U?IH’U?/V and A¢ogg-vv

. Example model computations

e Dominant backscatter contributions

. Application of the model to determining soil
moisture

° Inversfon of backscatter data
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e Direct Crown Backscatter
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e Direct Ground Backscatter

— Small Perturbation Model
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Validity Conditions Recommended Conditions
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e Ground-Trunk (Stalk) Interaction
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— Specular forward scatter from soil
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Polarization Phase Difference

DO HH-VVYgs = 28¢p+ Ddgs + D
APga-vv)yy = 208¢p+ Adgp

e Propagation Phase Difference
2N H;

App = k: tan g [Im{A, (0, 7)} —Im {A, (6, 7)}]
Ap(0,7) = i CP (9), p=wv Orh

e [runk Scatter Phase Difference

_ -1 Im [Ah/A'U]
A =tan {Re[Ah/Avl}

Ap(8,0°) = >  (-1)"CL(9)
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e Ground Scatter Phase Difference

— Specular Scatter

Im (Rh/Rrv)
Re (Ry,/Rv)

A¢g,s - tan_l { } - 1800

— Backscatter

A¢,, =tan"?! {Im (ahn/cwo) }
b=

Re (aph/cww)
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Total Phase Difference

1Syv]2 0 0 0
0 |Swul|? 0 0
0 O Re(SvvSiy) —Im(SyvSky)
0 O  Im(SvvSku) Re(SvvSky) |
where:
ISVV|2 = Ugt,vv + Ug,vv
ISHHI2 = GSt,HH + Ug,HH

Re (SvvSiy) Re [\/Ugt,VV\/Ugt,HHeiAqbgs]
+ Re [\/ag,vv\/o‘g,HHeiA(bg]
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Dielectric Bevahior of Constituents

e Vegetation - Ulaby and EI-Rayes (1987)
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e Soil - Hallikainen et al. (1985)
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Canopy Backscatter, 6=50°, HH Pol.

" N . —

-10.

o’ (dB)

-15.

20, - —

0.30

W

o
1 llll?l_llJ?

° (dB)
IIIELIL E{




Phase Difference A9, , (Degrees)
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Phase Difference A¢, , (Degrees)

Polarization Phase Difference, 6=30°
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Stalk Moisture

Stalk Moisture

Moisture Parameters,

= 30 Degrees
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Aspen Canopy, § = 30 Degrees
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CALCULATED PHASE DIFFERENCE
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Stalk Moisture

Stalk Moisture

Backscatter Contours, 0 =
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Stalk Moisture

Phase Difference Contours, 8§ = 30 Degrees
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Conclusions

—

Technique applies to canopies with large
enough trunk/stalk biomass.

Steep incidence angles are most effective.

Polarization phase difference determines
the trunk/stalk moisture.

Polarization magnitudes determine soil mois-
ture.

VV polarization magnitude is more effec-
tive than HH.



